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Abstract. The distribution of the Northern Spectacled Salamander in the Colli Albani 
(= Albani Hills), together with some ecological aspects at eight sites are reported. In 
four sites, oviposition took place between February and April, but in the other four 
it probably started at least in the first half of december. Eggs were deposited into the 
water of either temporary or perennial spring ponds or inside flooded man-made tuff 
tunnels. In some sites, which do not undergo summer drought, some larvae surpassed 
the summer and even the following winter. For one site, length and weight of 52 ovi-
positing females were recorded and larval development was monitored. A clear rela-
tion between larval body size and limb development did not appear.
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INTRodUCTIoN
The Northern Spectacled Salamander, Salamandrina perspicillata (Savi, 1821), is an 
urodele endemic to Italy, where it mainly occurs along the Tyrrhenian side, between the 
sea level and over 1500 m a.s.l. In Latium region, this species is widely distributed (Cor-
setti & Angelini, 2000). Although this species was reported from the Colli Albani by Bona-
parte (1832-1841), it was rediscovered only recently in this area (Angelini & Cari, 2004). 
In this note we report details about the breeding sites of this species and outline some 
ecological aspects, namely as oviposition period and larval development.
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MATERIALS ANd METHodS
The Salamandrina sites herewith concerned are placed within the Castelli Romani Regional 
Park boundaries and its surroundings, which covers most of the Colli Albani (= Albani Hills), prov-
ince of Rome. The original phytocenosis of this area is represented by mixed deciduous and beech 
forests, but at present these are widely replaced by chestnut coppice (Bassani, 1980).
From June 2001 to June 2003, we searched for the Northern Spectacled Salamander in all 
available water sites, which were of the following types: lakes, brooks, permanent ponds, spring 
ponds, ephemeral small ponds, troughs and flooded tuff tunnels. Tunnels were excavated, mostly at 
the beginning of the last century, to obtain sheltered water-bodies in spring spots to facilitate water 
storage and utilization. All these have muddy bottoms, are several metres long and about 1.2 m wide 
and 1.2-1.8 m high.
Searches were carried out at least once a month, but twice or more times a month during the 
oviposition season. We recorded the eventual presence of eggs, adult and larval individuals at each site.
of two populations (Palazzolo and Belle Facce dell’Ariano) we photographed the salamander’s 
ventral pattern, which is unique to each individual and remains invariable all throughout its life (Vanni 
et al., 1991, 1997). The salamanders’ total length (TL) and snout-vent length (SVL) were also recorded 
by means of a ruler, and their body mass was recorded by a 0.05 g division pesola balance. In the 
Northern Spectacled Salamander, no field marks are available to distinguish the sexes. However all the 
individuals we sampled were probably females because they either were captured while submerged 
[according to Vanni (1980), Lanza (1983), delfino et al. (1984), Zuffi (1999), only females submerge] 
or were actually ovipositing or, following subsequent captures within the same oviposition period, 
showed a markedly deflated abdomen, which suggested that they had probably laid.
From May, 2002, to April, 2003, at the site Belle Facce dell’Ariano, once a month we meas-
ured total length and recorded developmental stages of limbs in larval samples. We released both 
the adults and the larvae at their sites after completing measurements and/or recordings.
RESULTS
We found Salamandrina in ten of the 70 water bodies inspected (Table 1). In Table 1 
we have grouped in a single site (PA) three water bodies which are 3-15 m far from each 
other and are probably inhabited by a single population. The closest and farthest sites are 
placed as far as 160 (CC-LP) and 10500 m (PA – VI) from each other. All these breed-
ing sites are placed in the remainders of the mixed deciduous forest, except MF, which is 
placed in a garigue.
Table 2 shows the measurements of females in PA and BF. At BF, in both 2002 and 
2003, larger females oviposited earlier in the season than smaller ones, although the cor-
relation between first oviposition date and individual size (SVL) is significant for only the 
2003 sample (n = 50, rSpearman = –0.41; P < 0.01).
At BF the overall larval length ranged between 12-31 mm (average ± SE = 17.9 ± 0.2 
mm, n = 438). At this site, the recording of developmental stages relative to overall larval 
length resulted as in Table 3. All larvae hatched with non-fingered fore limbs, and some 
did not develop fingers until 14 mm; in some, balancers were reabsorbed at 13 mm. Rudi-
mental hind limbs, which were recorded between 12 and 16 mm, were absent in some 
13-mm larvae. Three-13 mm larvae (recorded in July and November, 2002, and in Janu-
ary, 2003, respectively) showed fully developed, four fingered hind limbs. Larvae with both 
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fore and hind limbs fully developed (four fingered) were on average 18 ± 0.2 mm long (i 
= 13-31; n = 352). Starting from August, all larvae, irrespective to size (minimum TL = 14 
mm), showed fully developed limbs.
Fig. 1 shows the growth pattern of the BF larval population, from May, 2002, to April, 
2003. In the May sample it is evident the occurrence of two different body-sized larval 
cohorts, of which the left one probably represents the current year larvae, while the right 
one probably represents the overwintered larvae from the preceding oviposition season. In 
the June sample, the number of the latter appears markedly decreased, probably because 
many had transformed. In the following months, the number of large larvae from the cur-
rent oviposition season (2002) progressively increased and probably several emerged. At 
sites herewith concerned we never recorded recently metamorphosed individuals.
Table 2. Measurements of S. perspicillata at two sites in the Colli Albani in 2002 and 2003. Increase in len-
gth is relative to year 2003 vs 2002. All measures are given in mm.
 
Site TL SVL SVL increase SVL increase %
n 11 11
PA x±SE 105.2 ± 2.4 40.5 ± 0.5
range 90 - 114 38 - 42
n 50 52 14 14
BF x±SE 98.5 ± 0.9 38.8 ± 0.3 1.4 ± 0.3 3.8±0.9
range 83 - 113 33 - 43 0 - 4 0 - 10.8
Table 3. Measurements of larvae relative to developmental stage.
 
Stage TL (mm) average±SE n
balancers 12 - 16 14±0.2 31
reabsorbed balancers (≥ 13) 18.2 407
non fingered fore limbs 12 - 14 12.5±0.2 8
three-fingered fore limbs 13 - 17 15.3±0.2 50
four-fingered fore limbs 13 - > 18±0.1 356
absent hind limbs 12 - 13 12.5±0.7 2
rudimental hind limbs 12 - 16 13.7±0.2 28
non fingered hind limbs 15 - 17 15.4±0.1 20
three-fingered hind limbs 16 - 17 16.7±0.2 6
four-fingered hind limbs 13 - > 18±0.2 352






















Fig. 1. Larval growth at Belle Facce dell’Ariano (samples from May, 2002, to April, 2003). Larvae are divi-
ded in class sizes (TL) of 1 mm (x axis). In the y axis, values are shown as percent of the monthly sample. 
For the May and June samples, n and mean values are reported for the two cohorts separately. The very 
small sample of April is reported in graph for convenience.
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dISCUSSIoN
By this note we record eight sites for Salamandrina perspicillata in the Colli Albani, to 
which Angelini & Cari (2004) make undetailed reference. Bonaparte (1832-1841) reported 
this species from the same area as “intorno il lago di Albano” (around Albano Lake). To 
our knowledge, the closest site to Albano Lake is Palazzolo; CC and LP are closer to Nemi 
Lake and Ad, BF, MF, MP and VI are placed farther than 6.7 kilometres eastward of this 
lake. Therefore the species does occur in the southern zone of the Colli Albani.
Still or weakly flowing waters characterise the breeding sites of the Norhtern Spec-
tacled Salamander in the Colli Albani. In this area, this species is almost exclusive of the 
relatively undisturbed habitat of the mixed deciduous forest (Angelini & Cari, 2004; Ange-
lini et al., 2004). The chestnut coppice, which represents an altered, man-managed habi-
tat, characterised by periodical wood cutting, transit of heavy vehicles, creation of lum-
ber stock areas and other human activities, could likely bring excessive disturbance to 
the Norhtern Spectacled Salamander’s potential shelters and/or to breeding-sites. It is of 
interest the use of the man-made tuff tunnels for oviposition sites [so far, only Razzetti 
et al. (2001) have reported cave-breeding in this species]. Surely tunnels do not represent 
the original habitat of the Norhtern Spectacled Salamander, as do not the troughs built to 
water livestock, in which this species also lays egg (e. g. Corsetti & Angelini, 2000). Appar-
ently, as concerns to both tunnels and troughs, the man action aimed at transforming the 
scanty spring water-flows into small, but stable, water bodies, did not create conditions 
unfavourable to this species.
In four sites (PA, Ad, BF, CC), oviposition roughly takes place between early Febru-
ary and early May, as is usually reported for the Norhtern Spectacled Salamander (Lanza, 
1983; Zuffi, 1999). But in three (LP, MP, VI), where we recorded larvae as early as 20 Janu-
ary and 1 February (Table 1), oviposition should have started at least in the first half of 
december and in MF at least in the first half of November [Corsetti (1999 a) reports for 
populations from the Volsci Mountains a period of 34-58 days for eggs to hatch]. So far, 
autumnal oviposition has been reported only for some populations from the Volsci Moun-
tain chain (Corsetti, 1994 a, b; 1999 a, b; Corsetti & Angelini, 2000; Angelini et al., 2001). 
Larval overwintering, already reported by Barbieri & Tiso (1993) and Angelini et al. 
(2001), was recorded in both Ad and BF. Fig. 1 shows that between July and december 
most larvae were relatively small, even though in this period all had completed their mor-
phological development. It is possible that in the summer months a considerable slowing 
of growth in body length occurs in (late) larvae, probably caused by high water tempera-
ture together with food shortage and low oxygen water content. It will be of interest to 
check if larvae which do not emerge in late summer undergo emergence in autumn, or in 
the next winter or spring.
According to our sampling, a clear relation does not exist between larval body 
size and limb development (cf. also Antonelli, 1999; Angelini, 2000). Indeed, at BF, 
all larvae had in-part-developed fore limbs at hatching, but the development of hind 
limb rudiments, as well as of three and then four fingers in both fore and hind limbs, 
apparently occurred at disparate body lengths. Such a wide variability contrasts Lan-
za’s (1983) report of successive developmental stages occurring in larvae of regularly 
increasing size.
59S.perspicillata in the Colli Albani
ACKNoWLEdGEMENTS
This research was supported by the Castelli Romani Regional Park Administration.
REFERENCES
Angelini ,C. (2000): Aspetti della biologia riproduttiva di alcune popolazioni di Salaman-
drina terdigitata (Lacépède, 1788) (Amphibia Urodela) dei Monti Lepini (Lazio, Ita-
lia centrale). Unpublished degree thesis. Università di Roma “La Sapienza”.
Angelini, C., Antonelli, d., Utzeri, C. (2001): Aspetti della fenologia riproduttiva di Sala-
mandrina terdigitata (Lacépède, 1788) in Italia centrale. Pianura 13 (Atti 3o Congr. 
Societas Herpetologica Italica): 105-108.
Angelini, C., Cari, B. (2004): The amphibians of the Colli Albani (Latium, Central Italy): 
breeding sites and some ecological notes. Atti Soc .it. Sci .nat. 145 (II): 337-342.
Angelini, C., della Bella, V., Cari, B., Utzeri, C. (2004): Caratterizzazione di siti riprodut-
tivi di anfibi nei Colli Albani (Lazio). Riassunti 5° Congr. naz. Societas Herpetologi-
ca Italica (Calci (Pisa), 29 settembre-3 ottobre 2004): 22.
Antonelli, d. (1999): Aspetti di ecologia e demografia in una popolazione di Salamandrina 
terdigitata (Lacépède, 1788) (Amphibia Urodela). Unpublished degree thesis. Uni-
versità di Roma “La Sapienza”.
Barbieri, F., Tiso, E. (1993): Nuove stazioni di Salamandrina terdigitata nell’Appennino set-
tentrionale (versante padano). Ric. Biol. Selvaggina (Suppl.) 21: 383-385.
Bassani, P. (1980): La vegetazione. In: Un parco naturale regionale nei castelli romani, pp. 
33-58. AA.VV., CoopSIT, Velletri.
Bonaparte, C.L. (1832-1841): Iconografia della fauna italica per le quattro Classi degli Ani-
mali Vertebrati. 2: Amfibi. Salviucci, Roma.
Corsetti, L. (1994 a): osservazioni sulla ecologia e biologia riproduttiva di Salamandrina 
terdigitata nei Monti Lepini (Lazio) (Amphibia Salamandridae). Quad. Mus.Stor. 
Nat.Patrica 4: 111-130.
Corsetti, L. (1994 b): Anfibi e Rettili dei Monti Lepini. Quad. Mus.Stor. Nat.Patrica 5: 1-
190.
Corsetti, L. (1999 a): Reproductive activity and embryo growth of the Spectacled Salaman-
der Salamandrina terdigitata (Lacépède, 1788) in southern Latium (central Italy). Br. 
herpet. Soc. Bull. 67: 13-20.
Corsetti, L. (1999b): Habitat e attività riproduttiva in Salamandrina terdigitata (Lacépède, 
1788) nel Lazio meridionale (Italia centrale). Riv. Idrobiol. 38: 381-387.
Corsetti, L., Angelini, C. (2000): Salamandrina terdigitata (Lacépède, 1788). In: Anfibi e 
Rettili del Lazio, pp. 38-39. Bologna M.A., Capula M., Carpaneto G.M., Eds, Fratelli 
Palombi, Roma.
delfino, G., Brizzi, R., Calloni, C. (1984): Lateral line organs in Salamandrina terdigitata 
(Lacépède, 1788) (Amphibia: Urodela). Z. mikrosk.-anat. Forsch. 98 (2): 161-183.
Lanza, B. (1983): Anfibi, Rettili (Amphibia, Reptilia). Consiglio Nazionale delle Ricerche 
AQ/1/205, Verona.
60 C. Angelini et alii
Razzetti, E., Bonini, L., Barbieri, F. (2001): Riproduzione in grotta di Salamandra salaman-
dra e Salamandrina terdigitata negli Appennini settentrionali. Pianura 13 (Atti 3o 
Congr. Societas Herpetologica Italica): 181-184.
Vanni, S. (1980): Note sulla Salamandrina dagli occhiali [Salamandrina terdigitata 
(Lacépède, 1788)] in Toscana (Amphibia Salamandridae). Atti Soc. tosc. Sci. nat., 
Mem., ser. B, 87: 135-159.
Vanni, S., Nistri, A., Zagaglioni, S. (1991): Use of the ventral pattern marking technique in 
the study of Salamandrina terdigitata biology (Amphibia, Salamandridae). Abstr. 6th 
ordinary General Meeting of the Societas Europaea Herpetologica, p. 93.
Vanni, S., Nistri, A., Zagaglioni, S. (1997): Use of the “pattern mapping” technique to 
study the biology of Salamandrina terdigitata (Amphibia Caudata Salamandridae). 
Atti Soc. tosc. Sci. nat., Mem., ser. B, 103 [1996]: 111-112.
Zuffi, M.A.L. (1999): Salamandrina terdigitata (Lacépède, 1788) - Brillensalamander. In: 
Handbuch der Reptilien und Amphibien Europas. Bd. 4/I: Schwanzlurche (Urodela) 
I, pp. 229-246. Grossenbacher, K., Thiesmeier, B., Eds, Aula-Verlag, Wiesbaden.
